Background: Satisfaction with treatment is considered a relevant factor for assessing results in clinical practice. However, when assessing satisfaction in dependent patients, the opinion of their caregivers becomes crucial, since implicit in satisfaction is the degree of caregiver involvement, of adherence to treatment, and lastly of better care of these patients. Purpose: The purpose of this study was to develop, validate, and administer two versions of a specific questionnaire to assess satisfaction with blood glucose-lowering treatment in caregivers of dependent type 2 diabetic patients.
Introduction
Satisfaction with treatment, knowledge about the disease, and assessment of the impact on the patient's quality of life are all considered measurements for assessing results in clinical practice. 1 In the case of diabetes mellitus, a number of different questionnaires have been designed to assess patient satisfaction with treatment. Some, like the Diabetes Treatment Satisfaction Questionnaire, 2 are specific, while others, such as the Diabetes-Specific Quality-of-Life Scale 3 and the Diabetes Quality of Life Clinical Trial Questionnaire, 4 come under the category of quality-of-life assessments. However, when assessing satisfaction in dependent patients, the opinion of their carers becomes more important, since they are the ones administering the medication and it is they who will detect any side effects. Complex therapy regimens, insufficient or excessive treatments, poorly controlled disease, and other incidents can make the disease more difficult for caregivers to manage, requiring greater vigilance and increasing the caregivers' workload. From this perspective, it is important to know how satisfied caregivers are with the treatments they administer. 5 Several studies have assessed caregiver/parent satisfaction with treatment in cases of children with type 1 diabetes. 6, 7 However, there is no such information available specifically for dependent type 2 diabetic patients. Nor have the characteristics which make up the caregiver profile in these cases been identified. Some studies point to the reduction in quality of life resulting from their workload, 8, 9 others report an increase in mental stress, 10 while others emphasize the lack of specific training in relation to the burden of responsibility they take on. 11 In this context, our objective was to develop, validate, and then administer two versions of a specific questionnaire to assess satisfaction with blood glucose-lowering treatment in caregivers of dependent type 2 diabetic patients. The first version (current-status version) was designed to assess current satisfaction with the treatment received, while the second (change version) was intended to assess satisfaction after introducing changes in blood glucose-lowering treatment.
Patients and methods
This was an observational, descriptive, epidemiological study conducted in the Los Montalvos Internal Medicine Department at Complejo Asistencial Universitario de Salamanca (Spain). Caregivers of dependent type 2 diabetic patients were invited to take part when the patients were on drug treatment to control their blood glucose levels, had been going to the department for 12 consecutive months, and had been admitted for reasons other than metabolic decompensation of their diabetes mellitus. Cases were included successively in order of admission according to these selection criteria.
For the purposes of this study, patients were considered to be dependent if they scored 0 in the "responsibility for own medication" items on the Lawton and Brody scale. 12 Caregivers were considered to be those involved in the care, support, and day-to-day looking after of the patient 13 and responsible for administering medication to the patients (responsibility sometimes shared with other caregivers).
The patients were treated in line with the routine clinical criteria of the medical team whose care they were under. A change in therapy was considered to be any modification to the type of drug or the number of times the blood glucose-lowering medication was administered. A simple dose modification was not considered a change.
Preparation of the questionnaire
The research team, experienced in assessing satisfaction in a hospital setting, selected the dimensions they considered most relevant, and established the content for both versions of the questionnaire for assessing treatment satisfaction. The questions were then written with the characteristics of the target population (cultural level, degree of involvement, age, etc) in mind and the fact that the questionnaire would be administered in person-to-person interviews and interviews conducted over the telephone. Twelve questions were initially set, from which seven were selected by consensus. A pilot study was then carried out with ten participants to check whether or not the items were clear and easy to complete. Results of the pilot study indicated that questions 2, 4, and 5 of both versions needed to be rewritten (Tables 1 and 2) . Additionally, a question regarding the caregiver degree of satisfaction with the patient's blood glucose levels was included on the form.
Validation of the questionnaire

Conducting the surveys
The data used to validate the current-status version of the questionnaire (Satisfacción con el The data used to validate the change version of the questionnaire (STCD 2 -c) were obtained in telephone interviews carried out 8 weeks after discharge from hospital (in those cases where the blood glucose-lowering medication had been changed during hospital admission) and further telephone interviews 4 weeks later in which the questionnaire was repeated.
statistical analysis
The minimum number of participants necessary to validate each of the versions was determined using the Streiner and Norman methodology. 14 
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satisfaction questionnaire for caregivers of diabetics items (5= "Very satisfied", 4= "Somewhat satisfied", 3= "Neither satisfied nor dissatisfied", 2= "Somewhat dissatisfied", and 1= "Very dissatisfied"). An overall satisfaction index was defined as the sum of the scores for the seven items (minimum 7 points, maximum 35 points).
The internal consistency of the survey was calculated using Cronbach's α-coefficient. Test-retest reliability was analyzed by calculating the intraclass correlation coefficient between the two administration times for each version of the questionnaire. Construct validity was investigated by estimating the Spearman correlation between the individual and overall scores for the questionnaires and the HbA 1c figures and/or levels of satisfaction with the patient's blood glucose levels. The longitudinal validity of the STCD 2 -a was analyzed by studying the Spearman correlation between the variations in overall satisfaction scores and those for satisfaction with the patient's blood glucose levels at the time the STCD 2 -c was administered. Implementation of the questionnaire
Conducting the surveys
As stated earlier, the STCD 2 -a was administered to caregivers in a person-to-person interview conducted at the hospital during the time the patients were admitted. The STCD 2 -c was administered over the telephone 8 weeks after discharge from hospital in those cases in which the treatment had been modified in some way. During the hospital stay, clinical and epidemiological data were collected for the patient, along with demographic information about the caregiver. Both the initial questionnaires and those carried out after the change in medication (when applicable) were administered by members of the investigating medical team.
statistical analysis
A descriptive analysis was done of the epidemiological and clinical variables collected for the patients and their caregivers during the hospital stay. The Spearman test was used to study correlations. Quantitative variables (including the overall score for the questionnaires) were compared using Student's t-statistic, while ordinal variables (scores for the individual items) were compared using the Mann-Whitney U-test in the case of independent samples or the Wilcoxon rank test for paired data. SPSS 15.0 for Windows statistics software was used. In all cases, a significance level of α=0.05 was established as the limit for statistical significance.
ethical considerations
Informed consent in writing was requested for participation in the study. The study was assessed and approved by the Complejo Asistencial Universitario de Salamanca Independent Ethics Committee.
Results
Questionnaire
Two versions of the questionnaire were created (Tables 1  and 2 ): the first (STCD 2 -a) to assess satisfaction with current treatment ("over the last few weeks"), and the second (STCD 2 -c) to assess satisfaction after a change in treatment ("over the last few months"). Both consist of seven questions with a five-response scale, from "Very satisfied" to "Very dissatisfied" in the first six items and from "I would definitely recommend it" to "I wouldn't recommend it at all" in the last item. The first item refers to overall treatment satisfaction, the next five assess satisfaction in specific areas, and the final item concerns whether or not they would recommend the patient's current treatment.
Description of the sample
A summary of the clinical and demographic data for the 219 patients included in the study and their caregivers is shown in Tables 3 and 4 .
Validation of the current-status version of the questionnaire
The internal consistency of the STCD 2 -a was assessed in the entire sample (219 cases), with Cronbach's α-coefficient being 0.93 (values above 0.7 are considered adequate). 15 All the items correlated with each other (r=0.36-0.91, P0.001). Test-retest reliability was analyzed in 88 cases interviewed by telephone after the hospital stay. The intraclass correlation coefficient was 0.96 (95% confidence interval [CI] 0.94-0.97, P0.001).
Construct validity was demonstrated in the correlation matrix: all the items, as well as the overall satisfaction score, were correlated with the degree of satisfaction and with the blood glucose levels (r=0.40-0.86, P0.001). All the items were correlated with the HbA 1c figures (r=-0.24 to -0.35, P0.001), except for satisfaction with their knowledge about diabetes (r=-0.07, P0.05).
In the analysis of longitudinal validity, a significant correlation was demonstrated in the increase in the overall satisfaction index and the increased satisfaction with the blood glucose levels between the initial survey and the one carried out to assess the change (r=0.77, P0.001). In four cases (1.8%) and 0 cases, respectively, extreme overall satisfaction scores were achieved (floor/ceiling effect). 
001).
In the test-retest reliability analysis, the intraclass correlation coefficient was 0.96 (95% CI 0.95-0.97, P0.001).
The scores for all the questionnaire items and the overall satisfaction score were correlated with the satisfaction scores for the blood glucose levels (r=0.44-0.78, P0.001). In eight cases (6.2%) and 0 cases, respectively, extreme scores were achieved (floor/ceiling effect).
Administration of the current-status version of the questionnaire
The STCD 2 -a questionnaire was administered to 219 caregivers. The average HbA 1c levels of the patients they looked after were 7.4% (95% CI 7.2-7.5). A total of 101 (46.1%) cases were on insulin treatment, of which 14 (6.4%) were receiving treatment with rapid-acting insulin or analog, eleven (5.0%) with intermediate-acting insulin or analog, 24 (11.0%) with preloaded mixtures of rapid-acting insulin or analog plus intermediate-acting insulin or analog, and 69 (31.5%) with long-acting analog. A total of 141 (64.4%) were receiving an oral antidiabetic agent, and 23 (10.5%) cases insulin plus an oral antidiabetic agent.
The median number of daily administrations for the antidiabetic medication (insulin and/or oral antidiabetics) was two (one to six). The median caregivers' satisfaction with the blood glucose levels was three (one to five), with a mean overall satisfaction of 24.8 points (95% CI 24.0-25.6). Caregivers were "very" or "somewhat" satisfied with what they knew about the treatment of diabetes in 32 (39.4%) cases. The caregivers with the highest scores for overall satisfaction were those who looked after the patients in a residential care setting (26.0, 95% CI 24.6-27.5), as opposed to those who did so at home ( In terms of the treatment administered, correlation was observed between the degree of satisfaction and the number of daily administrations of the blood glucose-lowering medication (r=-0.21, P0.05).
Overall satisfaction in each of the groups of global treatment is shown in Figure 1 . Caregivers of patients treated with insulin plus an oral antidiabetic agent (n=23) had lower average satisfaction levels than the rest of the caregivers (n=196) (20. 
Administration of the change version of the questionnaire
The STCD 2 -c questionnaire was given to 127 caregivers of patients in whom the blood glucose-lowering treatment had been modified as described earlier. These caregivers (95) 2 (0.9) 8 (3.7) 1 (0.5) n (%) 123 (97) 1 (0) 3 (2.4) 
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garcía-Aparicio and herrero-herrero had a lower average satisfaction score in the STCD 2 -c than the caregivers of patients in whom no treatment changes had been made (22.9, 95% CI 21.8-24.0 versus 27.3, 95% CI 26.3-28.3; P0.001) and lower satisfaction scores for blood glucose levels (3.0, 95% CI 2.8-3.2 versus 3.7, 95% CI 3.5-3.9; P0.001). There were no statistically significant differences between the two groups in HbA 1c levels during the hospital stay.
The changes made to treatment were as follows: change in dosage, 39 cases (30.7%); switch from oral antidiabetic drug to insulin therapy, 25 cases (19.7%); discontinuation of all blood glucose-lowering medication, 19 cases (15%); change of oral antidiabetic drug, 16 cases (12.6%); change of type of insulin, 14 cases (11.0%); discontinuation of oral antidiabetic drug in an insulin-plus-antidiabetic regimen, 12 cases (9.4%); addition of a new insulin to the previous insulin regimen, one case (0.8%); and discontinuation of insulin therapy in an insulin-plus-antidiabetic regimen, one case (0.8%). Of the 40 cases in which insulin was added to the treatment, this was a long-acting insulin analog in 31 cases.
The median number of daily administrations for the antidiabetic medication (insulin and/or oral antidiabetic) was one (zero to four). The degree of satisfaction with the change (the sum of scores for each of the items in the change questionnaire) was 27.3 (95% CI 26.4-28.2). Statistically significant differences in the questionnaire score were found based on the change in treatment between those with a change in the dosage and those with no dosage change (25.1, 95% CI 23.8-26.4 versus 28.3, 95% CI 27.1-29.5; P0.01) and between those in whom all blood glucose-lowering medication was discontinued and all other changes (30.8, 95% CI 27.8-33.8 versus 26.6, 95% CI 25.7-27.5; P0.01). Additionally, the cases in which a long-acting insulin analog was included in the new treatment had higher scores for the item referring to greater satisfaction with the patient's blood glucose levels (4.6, 95% CI 4.3-4.9 versus 3.9, 95% CI 3.7-4.1; P0.001) and for the item asking about greater satisfaction in terms of continuing with the treatment after the change (4.5, 95% CI 4.2-4.9 versus 4.0, 95% CI 3.8-4.2; P0.01).
Caregivers of patients receiving more frequent administration of their antidiabetic medication prior to the change were more satisfied with the change (r=0.24, P0.001). Similarly, correlation was found between the number of daily administrations for blood glucose-lowering medication after the change and the degree of satisfaction (r=-0.43, P0.001).
Discussion
This paper describes how the first questionnaires on satisfaction with blood glucose-lowering treatment for caregivers of dependent type 2 diabetic patients were designed, validated, and then implemented. The research team considers that the degree of satisfaction felt by caregivers for the different aspects of the blood glucose-lowering treatment they administer to patients should be considered when planning 
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satisfaction questionnaire for caregivers of diabetics the treatment. 16 Implicit in the satisfaction is the degree of caregiver involvement, adherence to treatment, and lastly better care of these patients. 17 Satisfaction with health care services is a complex concept that is related to a great variety of factors, such as way of life, previous experiences, expectations of the future, and values of the individual and of society. 18 It is not surprising, therefore, that in our individual talks with the investigated caregivers, we were listening to different criteria to justify their degree of satisfaction with the treatment that they were administering to the patients. Some of these criteria (acceptance of the treatment by the patient, easiness of administration, number of doses) were specifically investigated in the tests. Other questions, such as the perception of the evolution of the disease, may have also had a variable weight (which is not quantified in this study) in the degree of expressed satisfaction of the surveyed caregivers.
The average age of the patients included in the study was over 84 years. Most patients came from their homes, not residential care, and there was a predominance of informal, unpaid caregivers (in our case, they were family caregivers, since there were no voluntary workers). These characteristics are similar to those in published studies on dependent patients, 19 although this is often a result of the selection criteria applied. Some studies based on surveys of caregivers on different aspects exclude institutionalized patients, in order to avoid a positive bias (better training of the caregivers, various caregivers involved, easier access to information through residential care staff, etc). 20 Other studies prefer informal caregivers when analyzing satisfaction aspects, because they have been shown to have a greater degree of involvement in the care of the patient and a greater degree of responsibility. 9 Caregivers who work in residences for the elderly have a greater degree of overall satisfaction than caregivers in the home setting, possibly because the residences have more suitable material and human resources at their disposal in terms of providing health care. The paid caregivers also had higher overall satisfaction scores than the informal caregivers. This has been observed in other studies on caregiver satisfaction and stress, with stress levels always lower in the paid workers. 5 However, although informal caregivers generally had lower satisfaction scores, it was found that the more time they spent caring for the patient (often because there was no other caregiver to share the work), the higher their degree of satisfaction. This highlights a greater degree of involvement and dedication among informal caregivers. 16 This major implication and satisfaction with the administration of treatment can be explained in the context of the traditional concept of the Spanish family, probably still firmly rooted in a significant number of caregivers in the study, in which the self-sacrificing care of the older ones on the part of their direct relatives is considered to be a social value and a privilege.
In terms of overall satisfaction, the most satisfied caregivers were those who had to administer medication less frequently. This greater degree of satisfaction also correlated with lower HbA 1c levels. Consequently, in our study, caregiver satisfaction was associated with better metabolic control in the dependent diabetic patients, which has also been observed indirectly in other studies on satisfaction with diabetes treatment. 3 The study was designed so that patients would be treated according to the routine clinical criteria of their internal medicine specialist. The treatment changes applied were not subject to any other norms. Taking the patient type into account (elderly, dependent, multiple medications, and multiple disorders), the objective of the treatment was not only to control HbA 1c levels, but as in other studies conducted with elderly patients, it was also considered equally important to simplify the treatment, make administration easier, and above all prevent hypoglycemia. 21 The mean scores for overall satisfaction and satisfaction with blood glucose levels in the STCD 2 -c were lower for the caregivers of patients whose treatment was changed than for the caregivers of patients in whom no treatment change was made. It would therefore seem that the caregivers and the physicians had similar criteria in terms of assessing the need for a change in treatment.
Comparison of the questionnaires showed that where changes were made, the degree of satisfaction increased, with the most appreciated change being discontinuation of all blood glucose-lowering medication. Significant differences were also observed in the increase in overall satisfaction as the number of medication administration times reduced after the change. This once more highlights the fact that simplifying the treatment is one of the most influential factors on satisfaction. 22 Caregivers of patients receiving only a long-acting insulin analog showed an overall satisfaction index score higher than those of the patients of the remaining therapeutic groups. Also, when introduced in the treatment change, once-a-day administration of long-acting insulin or analog made the caregivers more likely to feel satisfied with the blood glucose levels and to recommend the treatment to others. Similarly to other studies on satisfaction and diabetes, despite the fact that many of these patients changed from taking tablets to needing medication by injection, the good blood glucose 976 garcía-Aparicio and herrero-herrero control and the ease of administration were highly appreciated by the caregivers. 23 Several studies have addressed satisfaction with treatment in the case of the caregivers, eg, on parents of type 1 diabetic children in which special attention is paid in evaluating the perception that the parents have about the incidence and managing of hyper-and hypoglycemias. 24 Nevertheless, to the best of our knowledge, there are no previous studies measuring satisfaction with treatment in caregivers of dependent type 2 diabetes patients in whom mainly the results of the application of quality-of-life questionnaires have been published. 25 For this reason, we cannot compare our results with similar investigations in the field of diabetes.
In our opinion, knowing how satisfied caregivers of type 2 diabetic patients are with the treatment is an essential factor when planning the treatment. Having administered our innovative questionnaire to a group of Spanish patients, results suggest that the simplicity of the antidiabetic treatment must be taken into account when planning treatment for dependent type 2 diabetic patients when caregiver satisfaction is an additional objective. The validation and application of questionnaires of similar structure might be also useful in other therapeutic areas (eg, arterial hypertension, hyperlipidemias).
